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ABSTRACT : 

PURPOSE: To execute high draft rolling while heating a rolled 
stock at the 

optimum temp, and to enable operation at high energy efficiency and 
low cost by 

connecting a feed roll and a large diameter roll or a fixed disk of a 
rolling 

mill to a power supply and using them as energizing electrodes. 

CONSTITUTION: The rolled stock 6 is rolled with a single spindle 
planetary 

mill 1 while it is fed in the direction of the arrow with feed rolls 
7 . The 

feed roll 7 and the large diameter roll 5 are connected to the power 
supply 8 

and used as the electrodes. The rolled stock 6 is directly energized 
through 

the large diameter roll 5 and its temp, is raised by generating Joule 
heat 
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between the feed roll 7 and the large diameter roll 5. In such 
case, work 

rolls 3, back-up roll 2 and back-up block 4 are insulated from < 
stand. In 

this way, high draft rolling is efficiently executed while 

controlling the 

temp, with high accuracy. 
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* NOTICES * 

JFO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] It relates to the rolling equipment rolled out under pressure, energizing this 

invention directly to rolled stock, and heating it to it. 

[0002] 

[Description of the Prior Art] As a rolling mill of the high efficiency in which the bottom of pressure is 
possible, a planetary mill can be mentioned by one passage of rolled stock. Rolling of 90% or more of 
rolling reduction under pressure is possible for a planetary mill, and rolling equivalent to five to 
continuation hot rolling mill train 6 stand can be performed in one stand. There is a monopodium 
planetary mill (henceforth SPM) among the planetary mills, this has the description that structure is 
comparatively simple and that it is strong, and the major-diameter roll method and the stationary platen 
method are learned. 

[0003] The configuration of the conventional typical major-diameter roll method and a stationary platen 
method is shown in drawing 5 and drawing 6 . Although the rolling mill of a major-diameter roll method 
is shown in drawing 5 , SPM1 is the rolling mill which prepared 1 set of assembly which has arranged 
two or more work rolls 3 in the shape of a planet in the periphery of the one back up roll 2. A part of 
periphery of a work roll 3 is supported with the backup block 4, and it is rolled out through rolled stock 
6 between the maj or-diameter roll 5 and a work roll 3 . 

[0004] Moreover, drawing 6 is changed to a major-diameter roll, and the rolling mill of a stationary 
platen method using stationary platen 10 is shown. 

[0005] The amount of rollings of one work roll is small, and although it is light rolling, since the roll- 
pressure force and torque are rolled out with a consecutive work roll one after another, the bottom of 
90% or more of pressure of them becomes possible as a whole. 

[0006] Usually, when hot-rolling by SPM, rolled stock is beforehand heated with a heating furnace, and 
it sends in and rolls out with a feed roll to SPM. However, generally the rate into which a feed roll sends 
rolled stock is comparatively slow, and since rolled stock radiates heat in process of conveyance and is 
cooled, the temperature from a head to the back end serves as an ununiformity. Furthermore, rolled 
stock contacts a feed roll, a work roll, a major-diameter roll, or stationary platen, cooling is carried out, 
and the rolled stock temperature falls. Usually, although heated by expecting this temperature lowering, 
too much temperature up increases the scale loss of rolled stock, and raises energy cost. Moreover, even 
if it predicts and heats the temperature lowering to rolling, controlling to a temperature requirement 
proper from the head of rolled stock to the back end at the time of actual rolling requires an advanced 
technique actually. 

[0007] As equipment which prevents temperature lowering of the rolled stock heated beforehand, there 
is a hot rolling mill indicated by JP,62-84808,A. This rolling mill is a planetary mill which has arranged 
the heating heater around a feed roll, a work roll, and the back up roll. However, a facility becomes very 
complicated in order to heat a roll. Moreover, there was a problem that there was risk of the bottom of 
the nose riser in the head of rolled stock and the back end and a nose damaging a facility by ** etc. 
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[0008] If the above situations are taken into consideration, it is most rational to heat rolled stock directly 
in a rolling line, and to adjust the temperature. Induction heating can be considered as such a heating 
approach. However, the facility was complicated and induction heating's was expensive in order to use a 
RF, and in order to install, it it not only needs a big tooth space, but had the problem that the heating 
effectiveness was also low. 
[0009] 

[Problem(s) to be Solved by the Invention] This invention makes it the technical problem to obtain the 
equipment which heats rolled stock directly in a rolling line, makes accommodation of rolling 
temperature easy, the bottom of pressure is possible, and does not need a facility tooth space cheap and 
big moreover, and can carry out rolling and heat treatment with the same line if needed. 
[0010] 

[Means for Solving the Problem] The rolling equipment of this invention arranged the feed roll and the 
monopodium planetary mill from the upstream about the travelling direction of rolled stock, and has 
solved the above-mentioned technical problem with the means characterized by having connected said 
feed roll and major-diameter roll of said rolling mill, or stationary platen to the power source, and 
making with an energization electrode. 

[001 1] Further, the rolling equipment of this invention can arrange a feed roll and a monopodium 
planetary mill from the upstream about the travelling direction of rolled stock, and can solve the above- 
mentioned technical problem also with the means characterized by having arranged the pinch roll, 
having connected said pinch roll and major-diameter roll of said rolling mill, or stationary platen to the 
power source, and making with an energization electrode. 

[0012] The rolling equipment of this invention can arrange a feed roll and a monopodium planetary mill 
from the upstream about the travelling direction of rolled stock, can arrange at least two pairs of pinch 
rolls further, and can solve the above-mentioned technical problem also with the means characterized by 
having connected the power source between the pinch rolls of each set, and making with an energization 
electrode. 

[0013] The rolling equipment of this invention can solve the above-mentioned technical problem also 
with the means characterized by having arranged the feed roll and the monopodium planetary mill from 
the upstream about the travelling direction of rolled stock, having connected said feed roll and said 
pinch roll to the power source, and making a pinch roll with an energization electrode further. 
[0014] 

[Function] In the equipment of this invention, rolled stock is heated by the Joule's heat which adopted 
the heating method energized to rolled stock by using the roll in contact with rolled stock as an electrode 
and which is generated between the rolls used as an electrode. The temperature is controllable to 
accuracy by adjusting the current to supply. Therefore, temperature up of the rolled stock can be carried 
out to the optimal quick temperature, and rolling under pressure and heat treatment can be performed. 
[0015] Compared with the equipment of this invention forming a heating furnace and an induction 
heating apparatus off-line, an installation cost is far low and advantageous also in respect of a ** pace. 
When setting major-diameter roll or stationary platen to one of the electrodes, and rolled stock reaches a 
major-diameter roll, since temperature reaches a peak price, rolling of low energy is more possible for it 
than the method which does not need to heat in an excess and heats the perimeter of all rolls at a heater 
in consideration of cooling in a conveyance process like [ in the case of a heating furnace method ]. 
When using a pinch roll, it may not drive, and since the presser bar pressure may also be small, it is easy 
to be compact [ the structure ]. It is also possible to use this for the equipment to which the pinch roll is 
already attached as an electrode. In addition, feed to a roll can be performed using a copper brush etc. In 
this invention, when carbon steel, low alloy steel, stainless steel, etc. are energized, it can apply to 
rolling of all kinds of plate which is easy to carry out resistance generation of heat. Comparatively low 
temperature not only like hot rolling temperature but warm rolling is sufficient as the temperature 
energized and heated. 
[0016] 

[Example] The example of the rolling equipment of this invention is explained with reference to 
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drawing 1 -4. This invention is characterized by performing heat treatment before and behind rolling 
under pressure, and rolling, or its both, energizing directly to rolled stock 6 by using the feed roll 7, the 
major-diameter roll 5, or a pinch roll 2 as an electrode, and performing temperature control to accuracy. 
[0017] Drawing 1 shows the rolling equipment which consists of a monopodium planetary mill (SPM) 1 
which has the major-diameter roll 5 or stationary platen (not shown) used as an electrode in the feed roll 
7 used as an electrode, and its back. In drawing 1 , rolled stock 6 is rolled out by SPM1, being sent in the 
direction of an arrow head with the feed roll 7. 

[0018] With the equipment of drawing 1 , the feed roll 7 and the major-diameter roll 5 are connected to 
a power source 8, and it is considering as the electrode. Rolled stock 6 is directly energized through the 
major-diameter roll 5, between the feed roll 7 and the major-diameter roll 5, carries out joule generation 
of heat, and carries out temperature up. In this case, it is necessary to insulate a work roll 3, the back up 
roll 2, and the backup block 4 from a stand. An alternating current or a direct current is sufficient as a . 
power source 8. 

[0019] The major-diameter roll 5 of SPM1 can be transposed to stationary platen (not shown), and can 
also be energized. Also in the following examples, it is the same. 

[0020] Drawing 2 shows the rolling equipment which consists of a pinch roll 9 which serves as an 
electrode further with SPM1 which has the major-diameter roll 5 used as an electrode in the feed roll 7 
and its back. 

[0021] The rolling equipment of drawing 2 installs a pinch roll 9 between the feed roll 7 and SPM1. The 
electrode which becomes this pinch roll 9 and pair is the major-diameter roll 5. Moreover, a pinch roll 9 
may be in front of the feed roll 7 (upstream). Furthermore, in order to heat-treat, it is also possible to 
place a pinch roll 9 after SPM1 (downstream). In addition, heat treatment means a metallurgical 
property improvement and incubation of rolled stock here. In this case, the same insulation as the case of 
drawing 1 is required, and to ground the major-diameter roll 5 further, it is necessary to insulate the feed 
roll 4. 

[0022] (A) of drawing 3 , (B), and (C) show the rolling equipment which consists of at least two or more 
pairs of pinch rolls 9 which serve as an electrode further with the feed roll 7 and SPM1 which has the 
major-diameter roll 5 in the back. 

[0023] The equipment of (A) of drawing 3 puts two pairs of pinch rolls 91 and 92 on the close side of 
the feed roll 7. Energization heating of the rolled stock 6 is carried out among pinch rolls 91 and 92. To 
ground a pinch roll 91, it is necessary to insulate the feed roll 4. Moreover, since cooling of the rolled 
stock 6 is carried out with the feed roll 7, it may place the pinch rolls 93 and 94 used as an electrode 
between the feed roll 7 and SPM1. The feed roll 7 and SPM1 need to insulate at this time. 
[0024] Furthermore, it is also possible by putting the pinch rolls 95 and 96 used as an electrode on the 
appearance side of SPM1 to heat-treat by carrying out energization heating at the ingredient after rolling. 
To ground a pinch roll 96, it is necessary to insulate SPM1. 

[0025] As the equipment of (B) of drawing 3 sandwiches the feed roll 7, it places pinch rolls 92 and 93. 
• Moreover, pinch rolls 94 and 95 may be placed so that SPM1 may be inserted. It is necessary to insulate 
the feed roll 7 and SPM1 also in this case, respectively. 

[0026] The equipment of (C) of drawing 3 places the pinch roll 92 which serves as an electrode at the 
close side of the feed roll 7, and the pinch roll 95 which serves as an electrode at the appearance side of 
SPM1. It is necessary to insulate the feed roll 7 and SPM1. 

[0027] Drawing 4 shows the rolling equipment which becomes the feed roll 7 used as an electrode, and 
its back from the pinch roll 9 which serves as an electrode further with SPM1 . 

[0028] The equipment of drawing 4 places the pinch roll 9 used as an electrode between the feed roll 7 
and SPM1 . The electrode which becomes this pinch roll 9 and pair is the feed roll 7. Moreover, a pinch 
roll 9 may be in the close side of the feed roll 7. Furthermore, a pinch roll 9 can also be put on the 
appearance side of SPM1 . 

[0029] Next, the concrete example of the equipment of this invention is explained. 

[0030] In the above example, when energizing using a pinch roll and a feed roll, between the rolls which 

sandwich rolled stock can be shortened and a power source can also be set to one. 
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[003 1] The rolling equipment shown in drawing 1 was used, and the plate of stainless steel (JIS SUS 
304) was rolled out. The main specifications and rolled bar affair of equipment are as follows. 
[0032] 

The diameter of a work roll 25mm work roll number The diameter of 16 major-diameter roll 180mm 
major-diameter roll rotational frequency The diameter of a 600rpm feed roll The axial center-to-center 
dimension of 80mm feed roll and a major-diameter roll 700mm rolled stock SUS304 rolling dark room 
thickness 12.0mm rolling backplate thickness 1.2mm board width 50mm preheat temperature 800- 
degree-C rolling rate 1.5 m/min power-sources alternating current 15V 15kA heating target temperature 
(target preassure total temperature) When rolled out on conditions 900 degrees C or more, the error of 
the temperature of the rolled stock measured just before the major-diameter roll was **6 degrees C to 
the target temperature of 900 degrees C of rear spring supporters-from a head to the back end, and 
rolling actuation was very favorable. Moreover, there is also no generating of a spark and rolling under 
[ of 90% of reduction of sectional area ] pressure was completed. 
[0033] 

[Effect of the Invention] According to this invention, in a rolling line, rolling under pressure can be 
performed heating rolled stock to the optimal temperature, and it can operate by low cost with high 
energy efficiency. 



[Translation done] 



http://www4.ipdl.ncipi.gojp/cgi-bin/tran_web_cgi_ejje 



7/20/05 



